Tyrosinate fluorescence lifetimes for oxytocin and vasopressin in receptor-simulating environments: relationship to biological activity and 1H-NMR data.
Nanosecond time-resolved tyrosinate fluorescence lifetimes were compared for oxytocin (OXT) and vasopressin (AVP) in propylene glycol. Long-lifetime tyrosinate fluorescence (LTF), characteristic of stable intramolecular hydrogen bond formation of the Tyr hydroxyl group, was present for OXT but not AVP in propylene glycol. The Tyr OH proton was also found to be labile for OXT but not AVP in DMSO by 1H-NMR. The spectroscopic data illustrate that the Tyr hydroxyl in OXT participates in an intramolecular hydrogen bond in certain receptor-simulating environments; the absence of potent LTF for [Ala5] OXT suggests that the Tyr hydroxyl of OXT forms an H-bond with the Asn5 carboxamide side-chain. The lability of the Tyr OH proton of OXT, but not AVP, is in accord with the biological activities of the peptides (OXT 100%, AVP 1%) in the rat uterus assay, suggesting that propylene glycol and DMSO mimic the environment at uterine receptors. 1H-NMR studies in DMSO demonstrate that for AVP there is a perpendicular-plate ring pairing interaction between the Tyr and Phe side-chains in which the hexagonal axis of the Tyr ring interacts with the face of the Phe ring. The present findings are discussed in terms of the proposed "cooperative model" for neurohypophysial hormone action.